
 

 

SUMMARY 

 

Eleven tests are used to generate the results found on a Koura Certificate of Analysis (C of A) for a 

medical HFA. These tests are of varying importance and difficulty, with identity testing being 

considered the most important. The Gas Chromatography (GC) method for the determination of 

related impurity levels is considered the most difficult to operate, requiring continuous operation to 

ensure stable performance. Moreover, some of the impurity standards are tightly controlled CFCs, 

which cannot be imported/exported. This method is therefore virtually impossible to transfer. 

 

It is shown by reference to the US Code of Federal Regulations (21 CFR 211 84 (d)) that an acceptable 

alternative regime involving identity (ID) testing of goods, coupled with C of A validation testing at an 

independent laboratory, is a viable alternative to full receipt testing. Details of an independent 

laboratory acceptable to the US FDA are included. 

 

 

RECOMMENDATIONS 

 

1. Metered Dose Inhaler (MDI) manufacturers should perform identity testing on their received 

Medical Propellant HFA. The test of choice is Identity by IR Spectroscopy. 

2. MDI manufacturers should keep an up to date copy of the Certificate from the UK MHRA 

confirming the compliance of Koura medical propellant manufacture with the ICH guidelines on 

GMP in the manufacture of actives, which can be downloaded from the Koura web site. 

3. The Koura HFA Certificate of Analysis should be validated by the MDI manufacturer through 

regular independent testing of some of the received HFA batches at a qualified and approved 

independent laboratory. 

 

 

CONCLUSIONS 

 

1. It is impractical for an MDI manufacturer to attempt to replicate fully the Koura testing, due to 

numerous technical difficulties, particularly method stability and the availability of standards. 

2. A viable alternative exists though a well-known UK based independent laboratory. 

3. Identity by IR is, however, an important, easy to operate and robust technique that MDI 

manufacturers should perform on all received HFAs. 
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ANALYTICAL ACCEPTANCE OF HFA RECEIVED GOODS (BACKGROUND): VERSION 1 

ANALYTICAL TESTS USED TO CERTIFY MEDICAL PROPELLANTS 

Overview of function and complexity, practical means for independently demonstrating quality of 

Koura Medical HFAs 

 



 

DISCUSSION 

 

The Tests 

The results on a Koura medical HFA Certificate of Analysis (C of A) are derived from 10 different tests 

(eleven if ID by GC is counted separately). These measure different aspects of the product quality, 

ranging from an impurity determination, though moisture measurement, odour measurement and 

identity confirmation. Some are critical to patient safety, some influence product quality, and some 

are (now) largely historical. 

These are shown and briefly summarised in Table 1 below. 

 

Table 1 
 

Test Function & Limits Comments 

Identity by IR 
spectroscopy 

Compares spectrum with that of 
authentic HFA standard. Pass/Fail 

Easy to operate, sensitive, 
robust test. Unambiguous 
confirmation of identity. 

GC Determination of 
Related Impurities 
and Identity by GC 

Two column GC method, requiring 
(in part) cryogenic temperature 
control; capable of detecting any 
possible related impurity. (Various 
limits, ppm) 
 
A second identity test, comparing 
retention times, is also conducted 
using this GC system. 

Highly sensitive, but a difficult 
to operate and complex 
technique. Only stable when 
run continuously. 

Moisture Measure water content. (<10ppm) 

A complex variant on the 
standard Karl Fischer 
technique. Sample handling 
difficult in humid climates. . 

Odour Detect any malodour. (Pass/Fail) 

A deceptively simple test that 
requires special training of the 
analyst by Koura. 
(‘Calibrated Noses’) 

Non-condensable 
gases 

Measures air gases in the 
headspace above the propellant 
liquid. (<1.5% v/v) 

Well-established packed 
column gas chromatography. 

Involatile residue 
Quantifies residues remaining at 
temperatures in excess of 100 °C. 
e.g. wax, oil. (<5ppm) 

A simple, highly accurate 
gravimetric test. 

Appearance 
Visual inspection of a sample of 
liquid propellant for particulates or 
other discolouration. (Pass/Fail) 

Part of high boiling residues 
test, simple and easy to 
perform. 

High boiling residues 
Collects by evaporation all material 
boiling above temperature of 
melting ice. (<0.01 v/v) 

An old ‘CFC test’ from the 
days before GCs. Of little real 
value; simple but insensitive. 
Koura has never 
had a failure or anomalous 
observation from this test. 

Acidity A titrimetric technique. (<0.1 ppm) 

Another old ‘CFC test’. Koura 
has never 
had a failure or anomalous 
observation from this test. 

Halides Titrimetric technique. (Pass/Fail) 
Another old test. No recorded 
failures. 



 

As can be seen, the tests range from patient safety critical tests, through to historical tests that are 

a legacy from the early use of CFCs as medical propellants. 

 

When considering which tests an MDI manufacturer might carry out as receipt tests, there are two 

key factors. Firstly, what is required by the Code of Federal Regulations (discussed later) and, 

secondly, what is the synthesis of importance compared with difficulty of the tests outlined in Table 

1. 

 

This second factor can be understood better by aid of a simple diagram, as shown in Figure 1 below. 

 

Figure 1 

 

 
 
 

Key 

All tests can only be performed by a skilled and appropriately trained analyst. 

 

1. Performable with simple equipment following written instruction 

2. Performable with readily obtained more complex equipment following written instructions. 

3. Performable with simple equipment following direct training by Koura 

4. Performable with readily obtained more complex equipment following written instructions and 

possibly direct training by Koura 

5. Uses complex equipment requiring highly specialised restrictive conditions & training. 

 

Some parts or standards may be unobtainable. 

 

As can be seen, only two of the methods measure parameters that assure patient safety, ID by IR, 

and GC Determination of Related Impurities. 
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ID by IR is the test that stands out, as it has the following characteristics: 

 

i) Quick, simple to carry out. 

ii) Robust and reliable. 

iii) As it works on a molecular ‘fingerprint’ it is guaranteed to detect if the wrong gas has been 

supplied. 

iv) Due to its sensitivity it will even detect impurities if present at high levels. 

 

 

By contrast, the GC related impurities technique is far more sensitive at detecting trace impurities 

but is difficult to implement. No pharmaceutical company has successfully done so to date. It would 

be lengthy to fully describe these problems, but they include: 

 

i) An inability to ship or import several the standards, as these are now substances controlled under 

the Montreal Protocol. 

ii) The Koura GC method is designed for continuous use, in the setting of a propellant’s QC 

laboratory. Successful operation of this method requires that the columns are not removed from 

the gas chromatograph (unless it is to dispose of them), and that they are regularly conditioned 

(a sample is run on them) to avoid retention time drift (typically one sample per day). 

iii) Koura specially selects columns according to bespoke criteria. They cannot be bought ‘off the 

shelf.’ 

 

It is clear therefore, that from the viewpoint of assuring patient safety the single most powerful and 

achievable test is ID by IR. The other simple tests on the matrix measure parameters that will affect 

either smooth running of the aerosol filling process (appearance), or possibly compliance with the 

aerosol release specification (involatile residues). Neither is remotely as important as ID by IR. 

 

 

Requirements of The US Code of Federal Regulations (CFR 21) 

The Code of Federal Regulations is very specific in its description of requirements and options for 

pharmaceutical companies testing incoming raw materials. In section 21 CFR 211 84 (d) (1) and (2), it 

states: 

 

“d) Samples shall be examined and tested as follows: 

 

 

1. At least one test shall be conducted to verify the identity of each component of a drug product. 

Specific identity tests, if they exist, shall be used. 

2. Each component shall be tested for conformity with all appropriate written specifications for 

purity, strength, and quality. In lieu of such testing by the manufacturer, a report of analysis may 

be accepted from the supplier of a component, provided that at least one specific identity test is 

conducted on such component by the manufacturer, and provided that the manufacturer 

establishes the reliability of the supplier's analyses through appropriate validation of the 

supplier's test results at appropriate intervals.” 
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Key points are: 

a. Pharmaceutical companies MUST carry out identity testing on incoming raw materials. 

b. For other analytical metrics of the incoming raw material, the pharmaceutical company either can 

carry out the tests themselves or rely on the supplier’s C of A, providing they regularly validate 

the accuracy of that supplier C of A. 

c. To rely on the supplier C of A (having validated it) also requires, of course, that the supplier, and 

the supplier’s lab, comply fully with the requirements of the ICH Guidelines for GMP in the 

manufacture of Actives. 

 

The commonest method for achieving validation of a Koura C of A is discussed in the next sections. 

 

Third Party Testing 

As per point b) above, the FDA will accept independent analysis by a third party on behalf of an MDI 

manufacturer, as an input to a validation exercise on a supplier’s C of A. Additional requirements are: 

 

a. That the third-party testing facility is properly operating to all necessary standards and can 

demonstrate correct implementation and valid status of the test methods being used. 

b. That the validation testing is carried out at an appropriate interval to maintain the evidence of 

validity of the supplier C of A. 

 

Thus, the FDA is not requiring that every shipment from the supplier be retested, essentially therefore 

ignoring the supplier C of A. They are merely asking that retesting be conducted regularly, to a pre-

defined and justified test pattern, which suffices to maintain the validation status of the supplier C of 

A, on which the pharmaceutical manufacturer can then rely. 

 

There is no standard practice that Koura have detected across the MDI industry, as to what an 

adequate frequency of retesting is. At one extreme there is the practice of 100% retesting, thus 

making the supplier C of A effectively redundant. This clearly goes beyond the FDA requirement, and 

in a busy supply traffic is a significant waste of resources. 

 

At the other extreme, there are examples of an annual revalidation test, where one external retest is 

deemed by the MDI manufacturer to extend the validation of the supplier C of A by another year. This 

is, perhaps, stretching the FDA’s ‘appropriate’ just a little! 

 

The Koura view is that the middle ground seems a sensible place to be. Koura has several customers 

who use Koura’s recommended independent laboratory according to the following protocol: 

 

i) First three received lots retested. 

ii) Next nine lots one in three retested. 

iii) After that one in ten retested. 
 

Alongside this the MDI manufacturer will have a protocol stating the comparison criteria between the  
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independent laboratory result and the Koura result to maintain the validity of the C of A,  

with the growing file of test data as an appendix. If at any time validation is failed, then all lots are 

retested until confidence has been re-established, when testing is again reduced according to the 

protocol above. 

 

LGC Ltd – A reliable first-class solution 

Koura has worked with the leading UK based independent laboratory, LGC Ltd, for 10 years to offer 

just such an independent retesting service for Koura HFAs. Koura’s suite of analytical techniques 

have been transferred into LGC, and due to longevity, geographical proximity to Koura, and high rate 

of sample analysis, have been successfully implemented. 

 

LGC is a European leader in laboratory services, measurement standards and reference materials. It 

was established some 150 years ago as a UK Government facility (Laboratory of the Government 

Chemist) but was privatised in 1996 to form LGC Ltd. 

 

LGC is the UK’s designated National Measurement Institute for chemical and biochemical analysis, 

the National Reference Laboratory for a range of key areas and is also the host organisation for the 

UK’s Government Chemist function. Up to date information is available at: 

 

https://www.lgcgroup.com/about-us/quality-and-compliance/ 

 

Koura supplies around 75% of the HFA used in North American MDIs, all of them are accepted under 

a C of A validated using the LGC service. 

 

To use the LGC service, the MDI manufacturer specifies this need at the time of ordering the HFA 

from Koura. Koura then arrange for a parallel sample to be taken at the same time as the sample 

which is taken for the Koura generated C of A. This second sample is sent direct to LGC for the 

confirmatory analysis.  LGC will send the confirmatory C of A direct to the MDI manufacturer. This 

data is confidential between LGC and the MDI manufacturer, and is not passed to Koura. 
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